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Update	on	Tracking	Software



New	Pattern	Recognition	Needed
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Full	Laddered	MAPS+INTT+TPC	
Geant4	+	Ideal	Patter	Recognition	
+	Full	Kalman	fit	(GenFit2)

Bench	mark:	LiC toy	simulation	
by	Christof	Roland

Momentum	 resolution	much	
worse	than	benchmarks



Christof's	proposal,	in	Mid.	March
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Taskforce	formed
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• Tony	and	Christof	organized	a	taskforce to	beat	it.
• MAPS+INTT	- Tony
• TPC	- Carlos,	Veronica
• GenFit	- Haiwang
• Seeding	 - Christof,	Sourav,	Haiwang
• Trajectory	Builder	- Christof,	Haiwang
• Ambiguity	 resolution	 - Sanghoon
• Track	Quality	selection	- Veronica	+	Sourav
• Performance	evaluation	- Sourav,	Xiaolong
• etc.



Progress
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• MAPS	and	INTT	charge	sharing	 - Tony

• Deubgging ladder	INTT	clustering	- Tony,	Gaku,	Chris

• Improvements	on	TPC	simulation	 - Carlos,	Veronica

• Seeding	study	using	Alan's	Hough	- Christof,	Sourav,	Haiwang

• GenFit	measurement	updater	- Haiwang	

• Working	 in	progress	module:	PHG4KalmanPatRec - Christof,	Haiwang
• Working	well	with	low	multiplicity	events
• Still	needs	tuning	 for	central	Hijing



3D vertexing
(optional)

Now,	mid	May
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CTF	Workflow

Vertexing

Seeding

Trajectory	Building

Ambiguity	cleaning

Track	fitting

Quality	selection

Clustering
Iterate

Fast Vertexing from Alan's 
HoughTransformation

Use Hough to get started
Replace later

Write once we need iterations 
to optimize for efficiency

Blocks needed

One version in PHG4KalmanPatRec
- Detector navigation
- Trajectory book keeping
- Kalman updater

Use GenFit. Done.

Apply offline

Code exists

Build sorted 
cluster map on the 
fly for fast 
accessing 



Single	particle	test	2017-05-12
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Configure:
• Ladder	MAPS	+	INTT	+	Cylindrical	 TPC	(nightly	build)
• single	pion
• 0.5	- 30	GeV,	-0.5	<	𝜂 <	0.5

Cuts:
• 6/8	seeding	(MAPS	+	5	TPC)
• Search	Win:	5𝜎
• chi2	<	20

KalmanPatRec
TruthPatRec



Hijing	test	2017-05-12	- 5GeV	pion	embedding
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Configure:
• Ladder	MAPS	+	INTT	+	Cylindrical	

TPC	(nightly	build)
• 100	pions	 embedded	in	central	

Hijing	event
• pT	=	5	GeV,	-0.5	<	𝜂 <	0.5

Cuts:
• 6/8	seeding	(MAPS	+	5	TPC)
• Search	Win:	5𝜎
• chi2	<	20

Track	eff.
• quality	<	2
• nhits >	30

Mom.	Resolution

Timers	for	Pattern	Recognition

Working	on	
rejecting	outliers



Next
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Needed	- before	May.	22

• Tune	the	TPC	cluster	resolution

• Improve	good	seeding	efficiency	in	Hijing

• Improve	robustness	 - more	exception	handling

Important	but	could	do	later
• Ambiguity	 resolution
• Iterative	tracking
• Memory	usage	of	 the	full	 fitting
• Electron	reconstruction
• etc.


